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(57) ABSTRACT

The present disclosure provides a conveying apparatus and
a transmitting system. The conveying apparatus includes: a
magnetic rack movable along a first direction, having a
plurality of magnetic rack magnetic teeth arranged in the
first direction, adjacent ones of the magnetic rack magnetic
teeth having different polarities; at least one first magnetic
gear rotatable about at least one first axis, respectively,
wherein each first magnetic gear has a plurality of first
magnetic gear magnetic teeth and adjacent ones of the first
magnetic gear magnetic teeth have different polarities; at
least one second magnetic gear rotatable about at least one
second axis, wherein each second magnetic gear has a
plurality of second magnetic gear magnetic teeth and adja-
cent ones of the second magnetic gear magnetic teeth have
different polarities; wherein: at least one first magnetic gear,
in combination with at least one second magnetic gear,
forms at least one magnetic gear set, respectively; the
magnetic rack and second magnetic gear may magnetically
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CONVEYING APPARATUS AND
TRANSMITTING SYSTEM

FIELD OF THE INVENTION

The present invention relates to a conveying apparatus
and a transmitting system, and more specifically, to a con-
veying apparatus and a transmitting system using magnetic
force.

BACKGROUND OF THE INVENTION

In Computer, Communication and Consumer (3C) indus-
tries, a product needs to be assembled 1n a dustless envi-
ronment. For example, as far as screen assembly 1s con-
cerned, 1n order to achieve a higher dustless degree, a screen
panel needs to be carried and conveyed by a supporting
member 1n a clean room. Generally, the supporting member
1s driven by a rack-pinion mechanism through mechanical
engagement or driven by a belt, a roller, and a link plate
through Iriction. In this case, particles generated by
mechanical engagement or friction cannot be 1gnored.

In order to reduce the particles, the Patent JPS619104A
discloses a material conveying system for a clean room. The
system 1ncludes an electromagnet that may travel along a
guide rail, and a tray located 1n the clean room for supporting
materials. The tray may be magnetically coupled with the
clectromagnet so as to be suspended 1n the clean room and
kept a certamn distance away from the -electromagnet.
Because electromagnetic control 1s needed to make the tray
and the materials thereon suspended in the clean room and
movable 1n accordance with the motion of the electromag-
net, the system 1s relatively complex.

SUMMARY OF THE

INVENTION

According to one aspect of the present invention, there 1s
provided a conveying apparatus, including: a magnetic rack
movable along a first direction, having a plurality of mag-
netic rack magnetic teeth arranged in the first direction,
adjacent ones of the magnetic rack magnetic teeth having
different polarities; at least one first magnetic gear rotatable
about at least one first axis, respectively, wherein each first
magnetic gear has a plurality of first magnetic gear magnetic
teeth and adjacent ones of the first magnetic gear magnetic
teeth have different polarities; and at least one second
magnetic gear rotatable about at least one second axis,
wherein each second magnetic gear has a plurality of second
magnetic gear magnetic teeth and adjacent ones of the
second magnetic gear magnetic teeth have diflerent polari-
ties; wherein: at least one first magnetic gear, in combination
with at least one second magnetic gear, forms at least one
magnetic gear set, respectively; the magnetic rack and
second magnetic gear may magnetically engage in a non-
contact state with different first magnetic gear teeth of the
first magnetic gear belonging to the same magnetic gear set
via the magnetic rack magnetic teeth and the second mag-
netic gear teeth, respectively; and when the at least one
second magnetic gear 1s used as a driving gear to output
power, the power may be transmitted to the magnetic rack
through the at least one first magnetic gear so as to move 1t
along the first direction.

The structure of the conveying apparatus eflectively sup-
presses particles such as those generated by mechanical gear
transmission. Second, one power source can be used so that
a plurality of the first magnetic gears arranged non-coaxially
are rotated synchronously; therefore, no additional control
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member 1s needed, enhancing the stability of the conveying
apparatus and reducing the complexity of the system.

The first axes and the second axes may be arranged
differently. For example, the plurality of first axes are
arranged substantially 1n parallel with each other; the plu-
rality of second axes are coaxial and arranged substantially
in parallel with the first direction; and the first axes and the
second axes are arranged to be substantially perpendicular or
inclined to each other; or the plurality of first axes are
co-axially arranged; the plurality of second axes are coaxi-
ally arranged; and the first axes, the second axes, and the first
direction are arranged substantially in parallel with each
other.

The use of straight-teeth magnetic racks would cause the
movement along the first direction unstable for the reason
that they are subject to a force component perpendicular to
the first direction. By designing the first magnetic gear and
the second magnetic gear as bevel gears and designing the
magnetic rack as a bevel rack, the above force component
may be reduced, such that the straight-teeth magnetic rack
will cause movement along the first direction more stable.
As an alternative, the first magnetic gear and the second
magnetic gear may be designed as conical gears; moreover,
the magnetic rack 1s designed as a straight rack. By adopting
the conical magnetic rack, a force component perpendicular
to the first direction may be reduced, such that the straight-
teeth magnetic rack will cause movement along the first
direction more stable.

According to another aspect of the present invention,
there 1s provided a conveying apparatus, including: a mag-
netic rack movable along a first direction, having a plurality
of magnetic rack magnetic teeth arranged 1n a first direction,
adjacent ones of the magnetic rack magnetic teeth having
different polarities; at least one first magnetic gear coaxially
arranged, rotatable about at least one first axis, respectively,
wherein each magnetic gear has a plurality of first magnetic
gear magnetic tooth and adjacent ones of the first magnetic
gear magnetic teeth have different polarities; wherein: the
first axis and the first direction are arranged substantially 1n
parallel with each other; the plurality of magnetic rack
magnetic teeth may engage with the plurality of first mag-
netic gear magnetic teeth in a non-contact state; and when
the at least one first magnetic gear 1s used as a driving gear
to output power, the power may be transmitted to the at least
one first magnetic gear via the at least one first magnetic gear
so as to move 1t along the first direction. Based on this
solution, the number of magnetic gears can be reduced, costs
are reduced, the structure 1s simplified, and space 1s saved.

According to another aspect of the present invention,
there 1s provided a transmitting system, including: a first
conveying apparatus employing one of the conveying appa-
ratus structures; and a second conveying apparatus employ-
ing one of the conveying apparatus structures; wherein a first
direction of the first conveying apparatus and a first direction
of the second conveying apparatus are substantially parallel
with each other; the magnetic rack magnetic teeth of the first
conveying apparatus and the magnetic rack magnetic teeth
of the second conveying apparatus are arranged 1n a splayed
form. In this way, the magnetic force F applied on the
magnetic rack of the first conveying apparatus and the
magnetic rack of the second conveying apparatus counteract
against each other, and change of a substrate in a direction
perpendicular to the first direction 1s small, and thus a steady
gesture can be maintained.

Preferably, the magnetic rack of the first conveying appa-
ratus has a fixed position relative to the magnetic rack of the
second conveying apparatus.
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Further embodiments and aspects of the present invention
are evident from the dependent claims, the description and

the accompanying figures.

BRIEF DESCRIPTION OF THE
ACCOMPANYING DRAWINGS

Embodiments are illustrated 1n the accompanying figures
wherein:

FIGS. 1A and 1B illustrate a main view and a top view of
a conveying apparatus according to one embodiment of the
present mvention;

FIGS. 2A and 2B 1llustrate a side view of a magnetic rack,
a {irst magnetic rack, and a second magnetic rack according
to the embodiment of FIGS. 1A and 1B, and a sectional view
thereol along a sectional line A, respectively;

FIGS. 3A and 3B illustrate a conveying apparatus accord-
ing to another embodiment of the present invention;

FIGS. 4A and 4B illustrate a side view of a magnetic rack,
a {irst magnetic rack, and a second magnetic rack according
to the embodiment of FIGS. 3A and 3B, and a sectional view
thereof along a sectional line B, respectively;

FIGS. 5A and 5B 1illustrate a conveying apparatus accord-
ing to a further embodiment of the present invention;

FIGS. 6 A and 6B 1llustrate a side view of a magnetic rack,
a {irst magnetic rack, and a second magnetic rack according
to the embodiment of FIGS. 5A and 5B, and a sectional view
thereol along a sectional line C, respectively;

FIGS. 7A and 7B 1llustrate a conveying apparatus accord-
ing to a still further embodiment of the present invention;
and

FIG. 8 illustrates a transmitting system according to one
embodiment of the present invention.

DETAILED DESCRIPTION OF TH.
PREFERRED EMBODIMENTS

(Ll

FIGS. 1A and 1B 1llustrate a main view and a top view of
a conveying apparatus according to one embodiment of the
present invention. As illustrated in FIGS. 1A and 1B, the
conveying apparatus 1 includes: a magnetic rack 10, at least
one first magnetic gear 110-113, and at least one second
magnetic gear 120-123. The magnetic rack 10 may move
along a first direction D1. For example, the magnetic rack 10
may be fixed on the substrate 13 and the substrate 13 1s
rolling connected to a guide rail 14 arranged in the first
direction D1, such that the magnetic rack 10 may move on
the guide rail 14 with the substrate 13 along the first
direction D1. A to-be-conveyed material 1s placed on the
substrate 13. With the rolling connection, particles generated
by contact with the guide rail 14 can be reduced. The
magnetic rack 10 further includes a plurality of magnetic
rack magnetic teeth 100-108 arranged along the first direc-
tion D1, and adjacent ones of the magnetic rack magnetic
teeth have different polarities. The substrate 13 may be
replaced by a support body, e.g., a longitudinally configured
supporting body has two rectangular side faces in a cross-
section perpendicular to the travelling direction; with 1ts side
taces, the to-be-conveyed material can be supported, respec-
tively. A buckle member 1s provided in a range of the entire
horizontal direction to be slidably connected with the guide
rail. The buckle member can have a groove of a curved
shape, and can also have a slidable surface only. Therefore,
the magnetic rack 10 1s capable of moving along the first
direction D1 in accordance with the support body.

At one side of the magnetic rack 10 (e.g., below the
magnetic rack 10 as illustrated in FIG. 1A), first magnetic
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gears 110-113 magnetically coupled to the magnetic rack 10
in a contactless state are provided, which may rotate about
at least one of first axes A0-A3 and have a plurality of first
magnetic gear magnetic teeth (not shown), adjacent ones of
the first magnetic gear magnetic teeth having different poles.
As 1llustrated 1n FIGS. 1A and 1B, the first axes A0-A3 are
arranged substantially 1n parallel with each other; along the
path (the first direction D1) that the magnetic rack 10 moves,
the first magnetic racks 110-113 are configured with a
prescribed spacing. Here, the first magnetic racks 110-113
rotate about an axis parallel with a direction vertical to a
travelling direction of the magnetic rack 10. At one side of
the first magnetic racks 110-113 (e.g., below the first mag-
netic racks 110-113 as illustrated 1n FIGS. 1A and 1B),
second magnetic gears 120-123 magnetically coupled to the
first magnetic gears 110-113 1n a contactless state are
provided, which may rotate about at least one of second axes
B0-B3, respectively, and have a plurality of second magnetic
gear magnetic teeth (not shown), adjacent ones of the second
magnetic gear magnetic teeth having different polarities. As
illustrated in FIGS. 1A and 1B, the second axes B0-B3 are
coaxial and parallel with the path that the magnetic rack 10
move (1.e., the first direction D1); along the path that the
magnetic rack 10 move (the first direction D1), the second
magnetic racks 120-123 are configured with a prescribed
spacing. Here, the second magnetic gears 120-123 may be
mechanically connected through a rotational axis 15.

As 1llustrated 1n FIGS. 1A and 1B, the rotational axis 15
1s fixedly and mechanically connected to a rotational axis of
the electric motor 16, such that i1t can rotate with rotation of
the electric motor 16. When the second magnetic gears
120-123 are used as driving wheels to output power, the
power may be transmitted by the first magnetic gears
110-113 to the magnetic rack 10 so as to move 1t along the
first direction D1. Driven by the magnetic rack 10, the
substrate 13 can move along the track 14, thereby complet-
ing delivery of the material. By constructing the first mag-
netic gears 110-113 and the second magnetic gears 120-123
in a contactless state, rotation of the second magnetic gears
120-123 1s translated 1nto rotation of the first magnetic gears
110-113 and then translated into straight-line movement of
the magnetic rack 10. This eflectively suppresses particles
such as those generated by mechanical gear transmission. In
addition, 1n order to rotate the separately arranged magnetic
gears, electric motors may also be separately provided, and
a controlling member that synchronizes respective electric
motors may also be provided. Second, one power source
may be used to synchronously rotate a plurality of non-
coaxially arranged first magnetic gears; therefore, no addi-
tional control member 1s needed, such that not only the
stability of the conveying apparatus 1s enhanced, the com-
plexity of the system 1s reduced.

FIGS. 2A and 2B 1illustrate a side view of a magnetic rack,
a first magnetic rack, and a second magnetic rack according
to the embodiment of FIGS. 1A and 1B, and a sectional view
thereof along a sectional line A, respectively. As 1llustrated
in FIGS. 2A and 2B, 1n the path along which the magnetic
racks 10 move (the first direction D1), the magnetic rack
magnetic teeth 100-108 are configured with a prescribed
spacing, and adjacent ones of the magnetic rack magnetic
teeth 100-108 facing the first magnetic gears 110-113 exhibit
different polarities, 1.., S pole or N pole. The magnetic rack
magnetic teeth 100-108 may be straight teeth, 1.e., provided
perpendicular to the path along which the magnetic racks 10
move (first direction D1).

In addition, the first magnetic gears 110-113 that are
rotatable include first axes A0-A3 and a plurality of first
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magnetic gear magnetic teeth which are arranged alternately
and present N pole and S pole to the outside. The plurality
of first magnetic gear magnetic teeth have a same shape and
are arranged with a same spacing for the first magnetic gear
magnetic teeth. For example, the first magnetic gear 110
includes first magnetic gear magnetic teeth 110N, 11085,
110N, 110S . . . ; the first magnetic gear 111 1ncludes first
magnetic gear magnetic teeth 111N, 1118, 111N, 1118 . . . ;
the first magnetic gear 112 includes first magnetic gear
magnetic teeth 112N, 112S, 112N, 112S . . . ; and the first
magnetic gear 113 includes first magnetic gear magnetic
teeth 113N, 1135, 113N, 1135 . . . . Ssmilarly, the rotatable
second magnetic gears 120-123 contain second axes B0-B3
and a plurality of second magnetic gear magnetic teeth
which are alternately arranged and present N pole and S pole
to the outside. The plurality of second magnetic gear mag-
netic teeth have a same shape and are arranged with a same
spacing for the second magnetic gear magnetic teeth. For
example, the second magnetic gears 120 includes second
magnetic gear magnetic teeth 120N, 120S, 120N,
1205 . . . ; the second magnetic gear magnetic teeth 121
includes second magnetic gear magnetic teeth 121N, 1218,
121N, 1218 . . . ; the second magnetic gear 122 includes
second magnetic gear magnetic teeth 122N, 1225, 122N,
1225 . . . ; and the third magnetic gear 123 includes second
magnetic gear magnetic teeth 123N, 123S, 123N, 1235 . ..
. As 1llustrated in FIGS. 2A and 2B, the first magnetic gears
110-113 and the second magnetic gears 120-123 may be
bevel gears, namely, a first angle o exists between the first
magnetic gear magnetic teach and the first axis, and a second
angle p exists between the second magnetic gear magnetic
teeth and the second axis. It 1s most preferable that a
straight-line spacing between the magnetic rack magnetic
teeth=spacing of arc length of the {irst magnetic
gear=spacing of arc length of the second magnetic gear, and
the first angle a+the second angle =90°. As illustrated in
FIGS. 2A and 2B, the first magnetic gears 110-113 form
magnetic gear sets with the second magnetic gears 120-123,
respectively, with magnetic engagement therebetween in a
contactless manner. With the first magnetic gear 110 and the
second magnetic gear 120 as an example, the magnetic rack
13 and the second magnetic gear 120 are magnetically
engaged with different first magnetic gear magnetic teeth
110N, 110S of the first magnetic gear 110 belonging to the
same magnetic gear set, for example, through the magnetic
rack magnetic tooth 130 (e.g., presenting S pole wire respect
to the first magnetic gear) and the second magnetic gear
magnetic tooth 120N. With rotation of the first magnetic
gears 110-113 and the second magnetic gears 120-123, the
magnetic rack 13 and the second magnetic gear 120 are
magnetically engaged with different first magnetic gear
magnetic teeth 110S, 110N of the first magnetic gear 110
belonging to the same magnetic gear set, for example,
through the magnetic rack magnetic tooth 131 (e.g., pre-
senting N pole with respect to the first magnetic gear) and
the second magnetic gear magnetic tooth 120S, wherein the
magnetic rack magnetic tooth 130 1n a contactless state,
different first magnetic gear magnetic teeth 110N, 110S, and
the second magnetic gear magnetic tooth 120N of the first
magnetic gear 110 are marked with slanted lines. Therelfore,
when the driving wheel, 1.¢., the second magnetic gear 120,
rotates, 1ts second magnetic gear tooth 120N applies a
traction force to the first magnetic gear magnetic tooth 110S
to drive the second magnetic gear 120 to rotate; further,
when the first magnetic gear 110 rotates, its first magnetic
gear magnetic tooth 110S applies a traction force to the
magnetic rack magnetic tooth 130(N) along a first direction
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D1, thereby driving the magnetic rack 130 to move along the
first direction. A pull force 1s applied to the magnetic rack
13, and meanwhile particles will not be generated from the
contactless engagement. Based on the same rationales, the
first magnetic gears 111-113 and the second magnetic gears
121-123 belonging to other magnetic gear sets may also
apply a push force to the magnetic rack 13.

FIGS. 3A and 3B illustrate a conveying apparatus accord-
ing to another embodiment of the present invention. For the
sake of brevity, components and structures 1dentical to those
of the conveying apparatus as illustrated 1n FIGS. 1A and 1B
will not be detailed. Diflerent from the conveying apparatus
illustrated 1n FIGS. 1A and 1B, in the conveying apparatus
3 as illustrated in FIGS. 3A and 3B, the first axes A(0-A3 of
the first magnetic gears 110-112 are co-axially arranged and
move in the path along which the magnetic rack 10 moves
(the first direction D1). For example, the first magnetic gears
110-113 may be mechanically connected through the rota-
tion axis 17. Along the path that the magnetic rack 10 moves
(the first direction DO, the first magnetic gears 110-113 are
configured with a prescribed spacing. The first axes A0-A3
and the second axes B0-B3 are parallel with the first
direction D1, respectively.

FIGS. 4A and 4B 1illustrate a side view of a magnetic rack,
a first magnetic rack, and a second magnetic rack according
to the embodiment of FIGS. 3A and 3B, and a sectional view
thereof along a sectional line B, respectively. Different from
FIGS. 2A and 2B, as illustrated 1n FIGS. 4A and 4B, most
preferably, a straight-line spacing between the magnetic rack
magnetic teeth=spacing of arc length of the first magnetic
gear=spacing of arc length of the second magnetic gear, and
the first angle a=the second angle f3.

The use of the straight-tooth magnetic rack would cause
movement along the first direction unstable, because 1t 1s
subject to a force component perpendicular to the first
direction. As a variant to the embodiment above, the mag-
netic rack magnetic teeth 100-108 may be bevel teeth. As a
variant to the embodiments of the present invention, the
magnetic teeth 100-108 of FIGS. 2A and 2B may be set to
have a third angle v with respect to the path (the first
direction D1) along which the magnetic rack 10 moves, most
preferably the first angle a=the third angle v. In this way, the
force component above may be reduced such that the
straight-tooth magnetic rack causes the movement along the
first direction more steady.

FIGS. SA and 5B illustrate a conveying apparatus accord-
ing to a further embodiment of the present invention. For the
sake of brevity, components and structures 1dentical to those
of the conveying apparatus as illustrated 1n FIGS. 1A and 1B
will not be detailed. Diflerent from the conveying apparatus
illustrated 1n FIGS. 1A and 1B, in the conveying apparatus
5 as illustrated 1n FIGS. 5A and 5B, the first magnetic gears
510-513 and the second magnetic gears 520-530 in the same
magnetic gear set are conical magnetic gear sets.

FIGS. 6 A and 6B 1illustrate a side view of a magnetic rack,
a first magnetic rack, and a second magnetic rack according
to the embodiment of FIGS. 5A and 5B, and a sectional view
thereof along a sectional line C, respectively. Different from
FIGS. 1A and 1B, as 1illustrated in FIGS. 6A and 6B, the
shapes of the first magnetic gears 510-513 and the second
magnetic gears 520-523 are substantially 1n a conical shape.
A plurality of magnetic teeth are arranged about the conical
magnetic gear. These magnetic teeth are positioned on
skirted main conical faces. For example, the first magnetic
gear 310 1ncludes first magnetic gear magnetic teeth 510N,
510S, 510N, 3510S . . . ; the first magnetic gear 511 1ncludes
first magnetic gear magnetic teeth 311N, 3115, 311N,
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511S . . . ; the first magnetic gear 512 includes first magnetic
gear magnetic teeth 512N, 5125, S12N, 512S . . . ; and the
first magnetic gear 513 includes first magnetic gear magnetic
teeth S13N, 513S, 513N, 5135 . . . . Similarly, rotatable
second magnetic gears 520-523 include second axes B0-B3
and a plurality of second magnetic gear magnetic teeth
alternately arranged and presenting N pole and S pole to the
outside. The plurality of second magnetic gear magnetic
teeth have a same shape and are arranged with a same
spacing for the second magnetic gear magnetic teeth. For
example, the second magnetic gear 520 includes second
magnetic gear magnetic teeth 320N, 3520S, 520N,
520S . . . ; the second magnetic gear 521 includes second
magnetic gear magnetic teeth 521N, 5215, 521N,
521S . . . ; the second magnetic gear 522 includes second
magnetic gear magnetic teeth 522N, 5225, 522N,
522S ... ; and the second magnetic gear 523 includes second
magnetic gear magnetic teeth 323N, 35235, 523N,
523S . . . . These magnetic teeth are arranged to extend
towards the base from an assumptive apex of the comnical
head. During use, the corresponding magnetic teeth 510-513
and the second magnetic teeth 520-523 are driven to rotate,
such that neighboring skirted main conical faces move to
cach other closely. In the embodiments as illustrated, the
magnetic teeth of the first magnetic gear are all positioned
such that the polarity of the outer surface of each magnetic
tooth (1.e., positioned at the surface at the utmost outer
periphery of the end head) matches the polanty of the
surface of a corresponding magnetic tooth positioned at the
second magnetic gear 1n the same magnetic set. Therefore,
due to the attractive magnetic force between corresponding
magnets on neighboring magnetic teeth, rotation of the
second axis drives the first axis to rotate, and vice versa.
Most preferably, the magnetic rack 10 1s arranged to rotate
by an angle about the first direction D1, such that the
magnetic teeth of the first magnetic gear engaged 1 a
contactless state and the magnetic teeth of the magnetic rack
may be substantially parallel. By using conical magnetic
gears, the force component above may be reduced, such that
the straight-tooth magnetic rack will cause movement along,
the first direction more stable.

FIGS. 7A and 7B 1illustrate a conveying apparatus accord-
ing to a still further embodiment of the present invention.
For the sake of brevity, components and structures identical
to those of the conveying apparatus as 1illustrated 1n FIGS.
3 A and 3B will not be detailed. Different from the conveying
apparatus 1illustrated 1n FIGS. 3A and 3B, the conveying
apparatus 7 as 1llustrated 1in FIGS. 7A and 7B do not include
the second magnetic gears 120-123. A rotational axis 17 1s
fixedly mechanically connected to a rotational axis of the
electrical motor 70, so as to rotate in accordance with
rotation of the electrical motor 70. When the first magnetic
gears 110-113 are used as driving wheels to output power,
the power may be transmitted to the magnetic rack 10
through the first magnetic gears 110-113 so as to move the
magnetic rack 10 along the first direction D1. In this way, the
number of magnetic gears can be reduced, the costs are
lowered, the structure 1s simplified, and the space 1s saved.

The first magnetic gears in the conveying apparatuses
illustrated in FIGS. 1A and 1B and 1n FIGS. 3A and 3B are
bevel gears or conical gears, the magnetic coupling between
the magnetic gear magnetic teeth and the first magnetic gear
magnetic teeth will apply a force component F perpendicular
to the first direction D1 to the magnetic rack. This will bring,
an advantageous eflect on the stability of material convey-
ing. FIG. 8 illustrates a transmitting system of another
embodiment of the present invention. As illustrated in FIG.
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8, the transmitting system 8 may include a first conveying
apparatus 3 according to FIGS. 3A and 3B and a second
conveying apparatus 3 according to FIGS. 3A and 3B. As a
variant, the transmitting system according to the present
invention may also include a pair of conveying apparatuses
1 according to FIGS. 1A and 1B, a pair of conveying
apparatuses 3 according to FIGS. 5A and 3B, a pair of
conveying apparatuses 7 according to FIGS. 7A and 7B, a
combination of conveying apparatus 1 according to FIGS.
1A and 1B and conveying apparatus 3 according to FIGS.
3A and 3B, a combination of conveying apparatus 1 accord-
ing to FIGS. 1A and 1B and conveying apparatus S accord-
ing to FIGS. SA and 5B, a combination of conveying
apparatus 1 according to FIGS. 1A and 1B and conveying
apparatus 7 according to FIGS. 7A and 7B, a combination of
conveying apparatus 3 according to FIGS. 3A and 3B and
conveying apparatus 5 according to FIGS. SA and 5B, a
combination of conveying apparatus 3 according to FIGS.
3A and 3B and conveying apparatus 7 according to FIGS.
7A and 7B, a combination of conveying apparatus 5 accord-
ing to FIGS. SA and 5B and conveying apparatus 7 accord-
ing to FIGS. 7A and 7B. As illustrated 1in FIG. 8, the first
direction D1 of the first conveying apparatus 3 and the first
direction D1 of the second conveying apparatus 3 are
substantially parallel; and the magnetic rack magnetic teeth
100-108 of the first conveying apparatus 3 and the magnetic
rack magnetic teeth 100-108 of the second conveying appa-
ratus 3 are arranged 1n a scalloped form; besides, the
magnetic teeth 10 of the first conveying apparatus 3 and the
magnetic teeth 10 of the second conveying apparatus 3 have
a lixed relative position, e.g., fixed at two sides of the
substrate 13.

In this way, the magnetic force F applied on the magnetic
rack 10 of the first conveying apparatus 3 and the magnetic
rack 10 of the second conveying apparatus 3 counteract
against each other, and change of the substrate 13 1n a
direction perpendicular to the first direction i1s small; there-
fore, a steady gesture can be maintained.

Although the present invention has been 1llustrated and
described with reference to some preferred embodiments of
the present invention, those skilled 1n the art should under-
stand that various changes may be made in formality and
details without departing from the spirit and scope of the
present invention as limited 1n the appended claims.

We claim:

1. A conveying apparatus, comprising:

a magnetic rack movable along a first direction, having a
plurality of magnetic rack magnetic teeth arranged in
the first direction, adjacent ones of the magnetic rack
magnetic teeth having diflerent polarities;

at least one first magnetic gear rotatable about at least one
first axis, respectively, wherein each first magnetic gear
has a plurality of first magnetic gear magnetic teeth and
adjacent ones of the first magnetic gear magnetic teeth
have different polarities;

at least one second magnetic gear rotatable about at least
one second axis, respectively, wherein each second
magnetic gear has a plurality of second magnetic gear
magnetic teeth and adjacent ones of the second mag-
netic gear magnetic teeth have different polarities;

wherein:

the at least one first magnetic gear, 1n combination with
the at least one second magnetic gear, forms at least one
magnetic gear set, respectively;

the magnetic rack and the second magnetic gear are
capable of magnetically engaging 1n a non-contact state
with different first magnetic gear teeth of the first
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magnetic gear belonging to the same magnetic gear set
via the magnetic rack magnetic teeth and the second
magnetic gear teeth respectively; and

in case that the at least one second magnetic gear 1s used

as a driving gear to output power, the power 1s trans-
mittable to the magnetic rack through the at least one
first magnetic gear so as to move 1t along the first
direction.

2. The conveying apparatus according to claim 1,
wherein:

the at least one magnetic gear rotatable about at least one

first axis;

the at least one second magnetic gear rotatable about at

least one second axis;

in case the at least one magnetic gear includes a plurality

ol magnetic gears, the plurality of first axes associated
with the plurality of magnetic gears are arranged sub-
stantially 1n parallel with each other;

in case the at least one second magnetic gear includes a

plurality of second magnetic gears, the plurality of
second axes are coaxial and arranged substantially 1n
parallel with the first direction; and

the first axes and the second axes are arranged to be

substantially perpendicular or inclined to each other.

3. The conveying apparatus according to claim 1,
wherein:

the at least one magnetic gear rotatable about at least one

first axis;

the at least one second magnetic gear rotatable about at

least one second axis;

in case the at least one magnetic gear includes a plurality

of magnetic gears, the plurality of first axes are co-
axially arranged;

in case the at least one second magnetic gear includes a

plurality of second magnetic gears, the plurality of
second axes are co-axially arranged; and

the first axes, the second axes, and the first direction are

arranged substantially in parallel with each other.

4. The conveying apparatus according to claim 1,
wherein:

the first magnetic gears and the second magnetic gears are

bevel gears; and

the magnetic rack 1s a bevel rack.

5. The conveying apparatus according to claim 1,
wherein:

the first magnetic gear and the second magnetic gear are

conical gears; and

the magnetic rack 1s a straight rack.

6. The conveying apparatus according to claim 2, wherein
the first magnetic gears and the second magnetic gears are
bevel gears; and

wherein the magnetic rack 1s a bevel rack.

7. The conveying apparatus according to claim 3, wherein
the first magnetic gears and the second magnetic gears are
bevel gears; and

wherein the magnetic rack 1s a bevel rack.

8. The conveying apparatus according claim 2, wherein
the first magnetic gear and the second magnetic gear are
conical gears; and

wherein the magnetic rack 1s a straight rack.

9. The conveying apparatus according claim 3, wherein
the first magnetic gear and the second magnetic gear are
conical gears; and

wherein the magnetic rack 1s a straight rack.

10. A conveying apparatus, comprising:

a magnetic rack movable along a first direction, having a

plurality of magnetic rack magnetic teeth arranged in
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the first direction, adjacent ones of the magnetic rack
magnetic teeth having different polarities;

at least one first magnetic gear arranged coaxially, being
rotatable about a first axis, and wherein each first
magnetic gear has a plurality of first magnetic gear
magnetic teeth and adjacent ones of the first magnetic
gear magnetic teeth have different polarities, wherein
the at least one first magnetic gear 1s a gear wheel;

wherein:

the first axis and the first direction are arranged substan-
tially in parallel with each other;

the plurality of magnetic rack magnetic teeth are capable
of engaging with the plurality of first magnetic gear
magnetic teeth 1n a non-contact state; and

in case that the at least one first magnetic gear are used as
a driving gear to output power, the power 1s transmit-
table to the plurality of magnetic rack magnetic teeth
via the at least one first magnetic gear so as to move the
magnetic rack along the first direction.

11. The conveving apparatus according to claim 10,

wherein:

the first magnetic gear 1s a bevel gear; and

the magnetic rack 1s a bevel rack.

12. The conveying apparatus according to claim 10,

wherein:

the first magnetic gear 1s a conical gear; and

the magnetic rack is a straight rack.

13. A transmitting system, comprising:

a first conveying apparatus comprising:

a magnetic rack movable along a first direction, having a
plurality of magnetic rack magnetic teeth arranged 1n
the first direction, adjacent ones of the magnetic rack
magnetic teeth having different polarities;

at least one first magnetic gear rotatable about at least one
first axis, respectively, wherein each first magnetic gear
has a plurality of first magnetic gear magnetic teeth and
adjacent ones of the first magnetic gear magnetic tecth
have different polarities;

at least one second magnetic gear rotatable about at least
one second axis, respectively, wherein each second
magnetic gear has a plurality of second magnetic gear
magnetic teeth and adjacent ones of the second mag-
netic gear magnetic teeth have different polarities;

wherein:

the at least one first magnetic gear, 1n combination with
the at least one second magnetic gear, forms at least one
magnetic gear set, respectively;

the magnetic rack and the second magnetic gear are
capable of magnetically engaging 1n a non-contact state
with different first magnetic gear teeth of the first
magnetic gear belonging to the same magnetic gear set
via the magnetic rack magnetic teeth and the second
magnetic gear teeth respectively; and

in case that the at least one second magnetic gear 1s used
as a dniving gear to output power, the power 1s trans-
mittable to the magnetic rack through the at least one
first magnetic gear so as to move 1t along the first
direction;

a second conveying apparatus comprising:

a magnetic rack movable along a first direction, having a
plurality of magnetic rack magnetic teeth arranged in
the first direction, adjacent ones of the magnetic rack
magnetic teeth having diflerent polarities;

at least one first magnetic gear rotatable about at least one
first axis, respectively, wherein each first magnetic gear
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has a plurality of first magnetic gear magnetic teeth and
adjacent ones of the first magnetic gear magnetic teeth
have different polarities;

at least one second magnetic gear rotatable about at least
one second axis, respectively, wherein each second
magnetic gear has a plurality of second magnetic gear
magnetic teeth and adjacent ones of the second mag-
netic gear magnetic teeth have different polarities;

wherein:

the at least one first magnetic gear, in combination with
the at least one second magnetic gear, forms at least one
magnetic gear set, respectively;

the magnetic rack and the second magnetic gear are
capable of magnetically engaging 1n a non-contact state
with different first magnetic gear teeth of the first

magnetic gear belonging to the same magnetic gear set
via the magnetic rack magnetic teeth and the second

magnetic gear teeth respectively; and
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in case that the at least one second magnetic gear 1s used
as a driving gear to output power, the power 1s trans-
mittable to the magnetic rack through the at least one
first magnetic gear so as to move 1t along the first
direction;

wherein:

a first direction of the first conveying apparatus 1s sub-
stantially parallel with and a first direction of the
second conveying apparatus; and

the magnetic rack magnetic teeth of the first conveying
apparatus and magnetic rack magnetic teeth of the
second conveying apparatus are arranged 1n a splayed
form.

14. The transmitting system according to claim 13,

wherein:

the magnetic rack of the first conveying apparatus has a
fixed position relative to the magnetic rack of the

second conveying apparatus.
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